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1. This document has been translated by computer. So the translation may not reflect the original 

precisely. ' ^ * 

2. **** shows the word wWeh ckn-nqt^be translated?^| r 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] In direct positive silver halide photosensitive material which has a direct positive silver 
halide emulsion layer of at least one layer on one [ at least ] field of a base material A silver halide 
particle of a silver halide emulsion of this direct positive silver halide emulsion layer which 
constitutes any one layer at least is mono dispersion nature. Even if there are few hydrophilic colloid 
layers which contain a dextran in this halogenation emulsion layer, and constitute this direct positive 
silver halide photosensitive material either, and one layer Direct positive silver hahde photosensitive 
material characterized by hardening by at least one vinyl sulfone system hardening agent. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the direct positive mold silver hahde photosensitive material which is high 
sensitivity and is excellent in image quality in detail about direct positive silver hahde 
photosensitive material. 
[Background of the Invention] 

Usually, if silver halide photosensitive material is exposed and developed by the hght of the 
sensitization region of this sensitive material, optical density will increase with the increment in 
light exposure, the maximal value will be reached in a certain light exposure, but when light 
exposure is increased further, the phenomenon in which optical density falls is seen. This 
phenomenon is called the solarization. 

Therefore, when suitable fogging to which optical density reaches the maximal value is beforehand 



THIS PAGE BLANK asm 



given to a silver halide emulsion optically or chemically, a solarization happens by exposure and a 
positive image can be obtained directly. The sensitive material using such reversal is called the 
direct positive mold silver halide photosensitive material (henceforth direct positive mold sensitive 
material) of a fogging nucleus destructive mold. 

This kind of direct positive mold sensitive material is used for the copy of for example, various 
photographs. 

The technical problem which should be solved partly remains in this conventional kind of direct 
positive silver halide photosensitive material. One of them is the problem of suitable high- 
sensitivity-izing. That is, as a silver halide emulsion iri this kind of sensitive material, many large 
silver halide particles of particle size distribution were used conventionally. For this reason, it could 
not say that the optimal chemical sensitization was altogether made to the particle of each particle 
size, and the sensitivity which each silver halide particle therefore owns originally was not fully 
pulled out. 

Moreover, also in the field of direct positive silver hahde photosensitive material, to be high 
definition is demanded like other sensitive material. For example, conventionally, since X-ray 
photograph sensitive material is a black-and-white picture which sees the developed silver image 
with a direct naked eye, and is made into the information source, it serves as a factor with very 
important color tone, graininess, resolution, or sharp nature of the silver which forms, the image 
quality, i.e., the image silver, in this case, etc. Especially the color tone of a silver image influences 
the tone (tone) of an image, and to be a black tone without the low concentration section (D= 1.0 
about section) of the silver image obtained wearing redness or the yellowy red taste is strongly 
desired also from on the diagnosis. 

Therefore, when direct positive silver halide photosensitive material also copies and saves an X-ray 
photograph image, to be the same as that of the above is demanded. 

Although much proposals, such as amelioration by the approach or color tone agent from the object 
disposition upper surface, are made to these failures mentioned above in the field of various kinds of 
sensitive material from before, all invite the load to a photograph property top, and cannot say easily 
that it is enough. 
[Objects of the Invention] 

The purpose of this invention solves an above-mentioned trouble, and can fully attain high 
sensitivity-ization, and its image quality is good and is to offer the direct positive silver halide 
photosensitive material which is excellent in for example, the silver color tone after development. 
[Elements of the Invention] 

this invention person came to make a header and this invention for the purpose of an examination 
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result and this invention being attained by the following configurations variously from the actual 
condition which was mentioned above. 

That is, in direct positive silver halide photosensitive material with which the above-mentioned 
purpose has a direct ppsitiye silver halide emulsion layer of at least one layer on one [ at least ] field 
of a base material, a silver halide particle of a silver halide emulsion of this direct positive silver 
halide emulsion layer which constitutes any one layer at least is mono dispersion nature. And one 
layer was attained by direct positive silver halide photosensitive material characterized by hardening 
by at least one vinyl sulfone line hardening agent even if there were few hydrophilic colloid layers 
which contain a dextran in this silver haUde emulsion layer, and constitute this direct positive silver 
halide photosensitive material either. 
Hereafter, this invention is explained further in full detail. 

Although direct positive mold silver halide photosensitive material of this invention has a direct 
positive silver halide emulsion layer of at least one layer on one [ at least ] field of a base material, it 

consists of silver halide emulsions with any one following layer at least of a direct positive silver 
halide emulsion layer. That is, a silver halide particle of this silver hahde emulsion is mono 
dispersion nature, and this silver haUde emulsion contains a dextran. Such an emulsion may be 
suitably called "an emulsion of this invention" below. 

In this specification, mono dispersion nature means that coefficient of variation about particle 



diameter is 0.20 or less. Namely, standard deviation S 




S ( r "ri)^ni 
£ n i 



S 

V c = — — 

It is come out and given and is coefficient of variation VC. r 

It is come out and given, ri is the particle size of a silver haUde particle, ** is mean particle 

diameter, and coefficient of variation breaks standard deviation of particle size by mean particle 
diameter. Therefore, the mono dispersion nature of an emulsion in this specification is defined by 
S/**<=0.20. In addition, when only calling it mono dispersion nature, it means that it is mono 
dispersion substantially. 

Although in the case of a spherical silver halide particle a particle size here is the diameter and was 
converted at a ball of volume equal in the case of a particle of a configuration except spherical, it is 
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a diameter. 

It can ask for particle size with a centrifugal separation mold Stokes diameter measuring instrument, 
and it can be measured with an electron microscope photograph. 

A thing of a monolayer configuration also fi-om direct positive mold sensitive material of a 
multilayer configuration is [ that what is necessary is just to have a direct positive mold silver halide 
emulsion layer of at least one layer in one A at least / field of a base material therefore ] sufficient as 
silver halide photosensitive material of this invention. If it is a monolayer, an emulsion of this 
invention will be made included in this layer. An emulsion of this invention should just be contained 
in at least one of layers [ them ] with a multilayer configuration. 

An emulsion layer can be formed in both sides of a base material. In that case, spreading of an 
emulsion of this invention exists. It may be both sides or you may be only one field. 
A silver halide emulsion of this invention and other emulsions of others which are used together if 
needed may be prepared using any of a neutral process, acid process, and the ammonia method. 
Moreover, although alligation, such as a single jet process and a double jet process controled double 
jet method, can be used, a controled double jet method which carries out particle growth is desirable, 
controlling pH, pAg, etc. especially. 

A silver halide particle which constitutes a direct positive mold silver halide emulsion of this 
invention may make an inorganic desensitizer contain inside a crystal. 

as an inorganic desensitizer - the [ periodic-table ] ~ for example, a rhodium salt of a VIII group's 
fusibility metal salt, an iridium salt, etc. are mentioned. As for these fusibiUty salts, it is desirable to 
add in 10-8 to ten - two mols preferably per one mol of silver hahdes, and to add to an emulsion as 
an aqueous solution by 10-5 to ten - three mols more preferably at the time of silver halide particle 
preparation. 

An emulsion can also be obtained for a silver halide particle as a core / a shell mold particle, 
although any of a silver chloride, a salt silver bromide, a silver bromide, iodine silver bromide, and 
salt iodine silver bromide are sufficient as a halogen presentation of a core silver halide in this case, 
a silver chloride, a salt silver bromide, a silver bromide, and salt iodine silver bromide are desirable, 
and iodine silver bromide which contains 0-80-mol % of a silver bromide especially is desirable. 
As crystal habit, any are sufficient as a cube form, 14 face pieces, eight face pieces, a globular 
shape, a potato form, etc. 

A halogen presentation of a shell silver halide is a silver bromide or iodine silver bromide preferably 
[ what has a solubility product smaller than a core silver halide is desirable, and ] (in the case of 
iodine silver bromide, it is desirable that silver iodide is less than [ 6 mol % ]). As a ratio of shell to 
a core, as a mole ratio, 1:100-10:1 are common, are desirable, and are 1:10-5:1 more preferably. 
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As crystal habit of a silver halide particle after shell formation, any of a cube form, 14 face pieces, 
eight face pieces, a globular shape, and a potato form are sufficient, as a particle size, 0.1-2.0 
micrometers is desirable and it is more desirable that it is 0.15-1.0 micrometers. 
Although suitable fogging is given to a direct positive mold silver halide emulsion used for this 
invention, generally this can be formed by using a reducing agent and a gold compound to a silver 
halide emulsion, at least one or more compounds chosen from a thiosulfate and/or a thiocyanate are 
lived together — making — turnips — **** — or a reducing agent and a gold compound - turnips -- 
**** - after - a thiosulfate - and/or, still better fogging is given by making at least one or more 
compounds chosen from a thiocyanate contain. 

In this invention, although fogging is given, for example by above-mentioned method, before giving 
fogging, a good omission can be obtained by adding a water-soluble iodide to a silver halide 
emulsion. Iodides, such as ammonium, a potassium, a lithium, and sodium, are mentioned as a 
water-soluble iodide, and a desirable addition is one to water-soluble iodide 10 millimol per one mol 
of silver haUdes. When fewer than this, it compares that an addition is this range, when there are 
more omissions good than this, it compares, and sufficient maximum density is obtained, and 
concentration does not fall during conservation. 

a silver halide - tumips - **** - conditions - although it can change broadly, generally, pH is 

within the limits of 5.5-9, and is in pH 6-7 more preferably. Moreover, generally pAg is within the 
limits of 6.5-8.5 preferably, and, generally a range of 40 degrees C - 100 degrees C of temperature is 
50 degrees C - 70 degrees C more preferably. 

tumips — **** ~ between — hydrophilic protective colloid like gelatin to which suspension of the 
silver halide particle is carried out is preferably used at a rate of 30-200g per one mol of silver 

halides. 

As a reducing agent which can be used for fogging grant in this invention, organic reducing agents, 
such as an organic amine compound like an aldehyde compound like formalin, a hydrazine, 
triethylenetetramine, thiourea dioxide, and an imino-amino-methane sulfmic acid, an inorganic 
reducing agent like stannous chloride, or a reducing agent like amine borane can be mentioned as a 
suitable thing. 

Although concentration of a reducing agent used may be variously changed for a silver halide 
particle, the application purpose, etc. and it changes with classes of reducing agent fiirther, generally 
it is within the limits of 0.001 to 1 .00 millimol per silver halide mol preferably. 
Moreover, a gold compound which can be used for fogging grant in this invention is usually 
univalent or trivalent fusibility gold salt, for example, chloroauric acid, thiocyanic acid gold, Krol 
auric acid sodium, a Krol auric acid potassium, a bromine auric acid potassium, an iodine auric acid 
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potassium, a golden potassium cyanide, a golden thiocyanogen-ized potassium, thio maleic-acid 
golden sodium, gold thioglucose, etc. can be used for it. 

Although the amount of this gold compound used may change with size presentations or the 
application purposes of a silver halide particle etc., generally, it is within the limits of 0.0001 to 0.1 
millimol per one mol of silver halides preferably, and is within the limits of 0.005 to 0.05 millimol 
more preferably, and a good result is obtained when using by low concentration. 
Moreover, as an example of a thiosulfate which can be used for this invention, and a thiocyanate, a 
sodium thiosulfate, anmionium thiosulfate, a potassium thiocyanate, ammonium thiocyanates, or 
such complex salt can be mentioned as a suitable thing, and generally these compounds are 
preferably used in the range of 0.0003 to 10.0 millimol per one mol of silver halides, and are more 
preferably used by 0.005 to 0.5 millimol The stage to use salts of these thiosulfates and a 
thiocyanate may be during fogging formation or after fogging formation, before giving fogging with 
a reducing agent and gold, but to the amount of the necessity used change and add especially after 
fogging formation by the use stage, generally increase in quantity is required. 
Next, in a direct positive silver hahde emulsion layer which an emulsion of this invention 
constitutes, in more than two-layer, at least one of them contains a dextran. 
Although various kinds of things can be used as a dextran in this invention, a dextran used 
preferably reduces molecular weight by partial part depolymerization method according a native 
dextran which acts on sucrose liquid and is obtained in dextran sucrase separated from culture 
medium of dextran production bacilli, such as Leuconostoc and MEZENTEROIDESU, or these 
bacilli to an acid, alkali, an enzyme, etc. desirable weight average molecular weight of a dextran 
used for this invention - 10,000 to 300,000 - more - desirable - 15,000 to 100,000 - it is 20,000 
to 70,000 still more preferably. 

As for a dextran used for this invention, it is desirable preferably weight [ of 5-50 ] % of all binders 
in a direct positive silver halide emulsion made to contain and to add so that it may especially 
become 30 - 40% of the weight. 

Moreover, a still better result can be obtained by making a nonphotosensitivity gelatin layer which 
adjoins a direct positive silver halide emulsion layer contain a dextran. 

hi this invention, when a dextran may be added also in a nonphotosensitivity gelatin layer prepared 
in the outermost layer of sensitive material and it adds to these nonphotosensitivity gelatin layer, as 
for the addition, it is desirable that it is 30 or less % of the weight per amount of binders of an 
addition used. 

Although the stage to add this dextran to a silver halide emulsion is good always, spreading before 
after chemical ripening is suitable. 
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Next, although one layer hardens by hardening agent of a vinyl sulfone system even if there are few 
hydrophilic colloid layers which constilite|d[ire(|t positive silver halide photosensitive material of 
this invention either, this hardening agent is explained below. 

Although a vinyl sulfone system hardening agent whifch can be used for this invention is arbitrary, it 
is the compound which has at least two or more vinyl sulfone radicals in 1 molecule preferably. As a 
vinyl sulfone system hardening agent which brings about especially an effect of this invention more 
greatly, a compound expressed with the following general formula [I] can be mentioned. 
( I ) 

CCHz^^CHSOz-^CH )m 3 n Z 
R 

Among a general formula [I], R expresses a hydrogen atom or a low-grade alkyl group, and is a 
hydrogen atom and a methyl group preferably. Z is the radical of n ** containing each at least one 
atom of oxygen, nitrogen, and a sulfur atom, and an atom contained in Z has an oxygen atom or a 
desirable nitrogen atom. 1 or 2n of m is 2 or 3. 

Next, an example of a compound expressed with a general formula [I] which can be preferably used 
for this invention is given. However, although it is natural, it is not limited to instantiation below. 
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H - 1 

CH2 = CHS02CHzOCHzS02CH==CH2 
H - 2 

CHz ^CHSOzCHeCHzCHzCHzOCHsCHzC 

H - 3 

CH2-CUSOzCH:CUtOCH2CHiOCfl>Cll:SOtCU=-CH> 
H - 4 

CHi'=CH$OsCH2CU>OCH>CHtNBCONHCIisCHzOCHtCHtSO>CI-Cai 
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H - 5 



CHz^CHSOzCHzOCUzCHzNCHzCHzSOzCH^^CHz 

La 



H - 6 



CHz^CHSOzCHzO OCHzSOzCH » CHz 
CHz CHz 
CH z CHz 

\/ 

N 



CHz 
CHz 
0 

GHz 
SOz 

r 

CHz 



H - 7 



/ — \ 

CK2= CHSOzCHzCHzN NCHzCHzSO 
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H - 8 

CHs ^CKSOzCHzOCHzCHsSOzCHzCHsOCHzSOtCH^CUz 

H - 9 

CHz "CHSOjCHaSOzCH^CHz 

H -10 

CH2«CHS02CHzCH2S02CH = CH2 

H -11 

SOiCH^CHz 

A 

CH2=-CHS02-H,^^^-S02CH = CH2 
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CH2 ^CHSOzGHzCHCHaCHzSOiCH^ 

OH 

13 

CH2 = CHS02CH8C0NHCH2CH8NHC0C 

14 



<CH2 = CHS0 2CH2CH20-CH2CH2-HS 
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H -15 

[(CH2 = CHS02CH8>^CCHzS02CHzCH2] zN-CHzCHzSOaK 

H -16 
H-17 



(CHj-CHSOzCHz^^C-eCHzSOjCHzCH 
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CHzSOzCH^CHz 
(CHzCHzSOzCHCCHSOzCHjCHzCHzN) 

CHzS02CH = CHz CH 

CH 
SO 
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H -19 




CH2 = CHS0z--jf ^SOzCH 



H -20 



(CHz = CHS0zCH2-HC 



H -21 



COCCHzCHzSOzCH^CHz) z 



H -22 
H -23 



NHCCHzCHzSOzCH^CHz) z 

^^j^'^-v^CHzSOzCH^CHz 
^^5ix^CHzS02CH = CH2 
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H -24 




CHj-CHSOj^ y ^S0 2CH = CH2 



H -25 



CHz^CHSOaHjC 



CHzSOz • CH==CH8 



CHaSOz • CH = CHz 




H -26 



H -27 



CH z H CO z SO V,... OSO z CH * CH z 
^^OSGzCH^CH, 



SOzCH = CHt 



9 

s 



OzCH^Cflz 
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H -29 

N(CKzCH20CH2S0zCH'=CH 



H -30 

Hi7C8^C(CHjS0zCH=-CH 
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4~ II 



H -31 

CH2^CHS0zCH2CHCH2S0zCH«=CHz 
SOjCH^CHz 



H -32 

BrHzC-C(CHjS02CH«=CHz) s 

H -33 

(CIf2=CHS0 2CHz) zCH-CH(CH*S0jCH = CH2) z 



H -34 

(CHz«CHSOzCHz) 3C-CHzOCHzC(CHzSOzCH-CHz)3 
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I ll 



H -35 



(CHz ==CHS02CHz) sC-CHzSOzCHzCHzCe 



H -36 



H -37 



S02CH = CH2 

S02CH = CH2 



dU2i/n 

CH 2 = HCO2S '-^^^Y^^ SO 2CH » Cfl 2 
SOzCH-CHz 



|:0CH2CH2S02CH = CH2 
N 

CH2=CHS0 2CH2CH2CO-R,^^-COCH2S0 2CH = CH2 



H -38 

CH2 = CHS0 2(CH2) 4S0 2CH-=CH2 
The amount of vinyl sulfone system hardening agent used to be used can be chosen as arbitration 
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according to the purpose. Usually, it can be preferably used in 0.01 - 20wt% to hydrophilic colloid, 
such as desiccation gelatin which should be hardened. It is especially used in 0.05 - 10wt% 
preferably. 

In silver halide photosensitive material of this invention, especially a layer using these hardening 
agents is not limited, but a silver halide emulsion layer can be used for any hydrophilic colloid 
layers (preferably gelatin content photograph layer), such as a nonphotosensitivity layer, for 
example, an antihalation layer, a back layer, a filter layer, the middle class, and a protective layer, 
from the first. 

In this invention, a hardening agent may be used independently, or may be mixed two or more sorts 
and may use a vinyl sulfone system hardening agent. Moreover, even if it uses together with other 
well-known hardening agents and uses conventionally, it does not interfere. 
A desirable vinyl sulfone system hardening agent used for this invention, It comes, whenever it is 
indicated by German country JP,1,100,942,B. For example, an aromatic series system compound. 
An alkyl compound which came whenever it was indicated by JP,44-29622,B and 47-25373, and 
was combined with a hetero atom, It comes, whenever it is indicated by JP,47-8736,B. A 
sulfonamide, an ester system compound. It comes, whenever it is indicated by JP,49-24435,A, 
whenever it is indicated by 1, 3, 5-tris [beta-vinyl sulfonyl-propionyl]-hexahydro-s-tria2ine, or 
JP,51-44164,A, it comes, and an alkyl system compound etc. is included. 

In addition, a vinyl sulfone system hardening agent which can be used for this invention includes a 
resultant which a compound which has a vinyl sulfone radical, a radical which reacts, and a water- 
soluble radical, for example, diethanolamine, thioglycolic acid, sarcosine sodium salt, and taurine 
sodium salt are made to react to a compound which has at least 3 vinyl sulfone radical in the 
molecular structure in addition to the above-mentioned instantiation compound, and is acquired. 
Other additives for photographs can be added in a direct positive mold silver halide emulsion for 
constituting sensitive material of this invention. As a stabilizer, water-soluble mineral salt, such as a 
thing indicated by JP,49-16053,B, 49-12651, JP,48-66828,A, etc. or triazoles, aza-indenes, a benzo 
thiazolium compound, a mercapto compound or cadmium, cobalt, nickel, manganese, and zinc, may 
be included. 

Hydrophilic polymer of gelatin, a gelatin derivative, and the Pori (N-hydroxyl alkyl) beta alanine 
derivative that graft-ized ethylene oxide polyvinyl alcohol, polyvinyl acrylate, a polyvinyl 
pyrrolidone, cellulose ether, partial hydrolysis cellulose acetate, and given in JP,49-20530,B can be 
further included in a silver halide emulsion used for this invention as protective colloid. 
Furthermore, a distributed polymerization vinyl compound is also made to contain as a binder for 
emulsions, and it gets. For example, it is a desirable thing also from a point of improvement in film 
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physical properties that use polymeric latex of a partial saturation ethylene system monomer which 
carried out the emulsion polymerization to the bottom of existence of an activator indicated by 
JP,49-323443, and the 2nd cerium salt indicated by JP,49-209643, and a partial saturation 
ethylene system monomer, polymeric latex which graft-ized make a high molecular compound 
which has a hydroxyl group contain. 
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